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(57)Abstract. 

PURPOSE: To measure the life time of minority carriers of a semiconductor in a 
short time. 

CONSTITUTION: Capacitors are in series connected on the sides of the 
insulating films 102 of the semiconductor wafers 100. The DC components of 
"voltage piled with high frequency signals are impressed on the In series 
connection of the semiconductor wafers 100 and the capacitors 220 while being 
changed m steps so as to measure a temporal change of the synthetic capacity 
to be obtained thereby. The life time of the minority carriers In the 
semiconductor substrate can be found out basing on a temporal change of this 
synthetic capacity. 




LEGAL STATUS 

[Date of request for examination] 07,12.1995 

[Date of sending the examiner's decision of rejection) 

[Kind of final disposal of application other than the abandonment 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 29.07. 1 999 

[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1/ I 



2005/03/07 16:40 



20 0 5$ 3Jj 7B S. YAMAMOTO OSAKA 



NO. 0154 P. 6/14 



(19)B*H4WWf (J P) (12) & fffl 4$ jft & $g (A) 



^¥6-112291 

(4S)4VBBB ¥«8*U994)4fl22B 



H 0 I L 21/66 
COIN 27/00 



M 7377-4M 
Z 7414-2J 



FI 





WW4-280832 


(71)!tlftA 


0002075SI 








*B***')->«a#«6*t 




?J£4^(1992) 9 ^25B 












B39WOTl#tta>l 






(72)«M# 










m»mRftK5S3Ri6*JI|BI322W4 *B 














(72)«M# 










K»m«fiK?5JftW*JII"I322#«i *B 














(72)»W* 










»:»rtf«ftK«*SJ*JI|BT322#ift *B 














(74)«JIA 


**t 3E+IL ** (*1«) 



(57) [Mb] 

left) *Wft©;Ptt*+';7©7<f7*-<A*ffli» 
Mtcjiws-r*. 

[MR] *)M»9x»l OOOtftltJBl 0 2W(C3> 

f >*2 2 o wiiKSikrs. x/n i o o i 



(A) 



(B) 



1 



Cc 



■-^101 J 



Cd 



20 0 5$ 3fl 7B 2 08#36^ S. YAMAMOTO OSAKA 



NO. 0154 P. 7/14 



(2) 



WMWB- 1 1 2 29 1 



tt«©ai*S*©ll*ll|]SMfc*iM£u 
tc*W4^*i.y7©7<f7*-f Afc#»5,e 4*1* 

»4 f *4HR* ♦ y 7©7 -f 7 * -f A»J£* tt. 
[000 1 ] 

[0002] 

W4(c*9 *fc«>. S«$©1#*KH&©fftt 

K&^T(,»S. ¥W<*^*©ttfl*Ri*ffflB-r57t»* 
q Nd £o Gs 



*IC. «£**>6. »fl*ltt©«K£tBI«©*a'J>tt* + 'J 

h (Zerbst) 

[0 003JH81*. tf*?*httKJ:«ft*ec-t 
*JE©#i££mTlK;aiar*s. 138 (A) «C*(,»T,. 

1 0 1 ©*£(c&ttfl| 1 0 2 (BMUR) *»« 

10 *ift*gt6 I 0 1 ©SEKtttB 2 ©«M52 1 0 

tiTl>*. ^y^httTB. 3n©«tt2 0 0£*2 
©Sffi2 1 0©IB1<C*ja»m<?*J*»3hfc*EE*E[lflD 
U *<Dil«WS» (/W72WE) *E!8 (B) tc^t 
«*$tcX5^?tttc»<ti*tffc«. H8 (C) KmtX. 

oatt* rc- twjej in?*) . -e-Lr. w^hTtg 
1 0 0 0 4 1 C - 1 aWJ£K:*ji**S*©B$f«smiK3S 



^ "\ C > TgCinv l C ' ' 



s m 



Nd **E*J»« 

Eo *$©*** 

£s *W#©fc3i** 

Cox ««■ ClUfcK) CD8S 

C MlSltift©*£8K 

Cinv MIStttta&«s*BK£r?e«ia*ji 

Tg » y r 4 v *4 u 



feKltCjrhtf. (Cox/C) <D2*©B*m*'(b©ffl# 
£ (Cinv/C- 1 ) Offli*«fi»|»0!«C*4©-C. * 

htCiSXW (M. Zerbst, Z. Anaew, ftiys. Vol. 22, 
p.30, 1966) £2ftfi$tn:i,>4. 
[00051 

[ftWtfWfcLJ^i-rsaiij ff*©*ttrtt. bio 



*>&fc***5<cs«©0$|B£{t©»l£K: l 0#*i y 

©&ia*si,r*>y. ai!i5£f**©w*#*c>£i.^MH 

*«#B«©f!iaB(c^l,>TjWft* ♦ y 7*r8tt<* 1***1 
«*S3EKM«c<t 0 . ±i2©»* 1 ©*a»2 9 ( « s n 
50 t ) ©«#*&<*&. c©/t*. (Cox/C) ©2* 



20 0 5$ 3fl 7B 2mn S. YAMAMOTO OSAKA 



NO. 0154 P. 8/14 



(3) 

3 

mn«.ii<omt (c^/c-d t<o&Mm& 

m 5©#ffllUc tt * 4 1, 0 H«*« » o fc. 
[0 006] C©«Wtt. fc*ftffit(:fctt*_LiG©«M 

5 4 7 * A A«rS»«KiMSt £ C £ ©r # 

[0007] 

©WWt*«MU *««f3#AiMS3*-ifc*E©iSiife 

fcft*fflrse£?Mte©di&ss©B$n«^*#j£u n 

Kd«8«©WmiSftK»-3t»T. Buia*iS«*1g$«c 

law *4>K* * y r©7 4 ? * 4 A****. 

[0 0 0 8 3 fcfc. r 3 >r>*8pj 4t*. 

(<>t>«P*3:/'f a^fl/VtltXmMttZ 
ffiOSJR. mi«^H4«ffi4©ra«CHWfctifc4 ! '<r 20 

tttoffitt. S»Wtc«tft3hTt>*»S©*-cfc<. _h 

Sft«(c««i3 fir I » fc?i*ffi»r* 

[0009] 

[fMH *HW*'>i^©«ei(»nill«:3l'7 r >-9-S|5?riB[9iJ 
(C«W*4. ;W7*KE£XF*7*tttc*tt;*-|*fcB 
*«: tol >-C*fc»{*S<6lcEPflna ft £*EfiX»#i:l:ttW* 

* < & o , cote*. 2zii««i*«o: < tc o Tii>»* * 
';r©«4*JiaiHShi£}iiM$ti5. 30 

[00 10] 

hhimj a. mumstm**.* 

Hit*. *»BJ{C J; SiPK+ 1 U 7© 5 -f 7 * 4 AOiM 

HI (A) left!,'?. *«(*atgl0 l©*B(C{S|g» 
Rl 0 2 (BWfcJK) ##»&?ftr*«3. jmwhi 02© 
±{ctt««62 0 0*J*JjE?hri,»5. C©»jgttl*>i* 
*M 1 S«jfiT*£. * ft. *W*Stt 1 0 1 (OlffitC 
fe*ffi2 1 OWtfoSSftTUi. S^tt, SHB2 0 0CC 
t*a:'^>*2 2 0*l9JtCgM3ftTlr>*. 40 
[0 0 1 1 ] HI (B) tt. HI (A) ©«KS©3*ffi||] 

m$tii22.m<D&*c<i 4. tawumi 0 2©s*c 

oxt. 3>r>?2 2 0©g*Cc 4©Hfll«l!fcr*fc 
Shi. •tf^^^h&r#J£?h«©». Cti^CEW 
«tt©£l*g*C©B#MS<b-C*-5. C©J:*>(c. 
ttl 0 2©f*J{ca>f ; >?2 2 0 imiiclltVltit 4 
{ci^r. WTJc^ti^tc. C-t*Jg«c**sWM 

[0 0 1 2] Hl©J:5CC3>7':>-72 2 0*aSWft:« 50 



WWB- I 1 2 29 1 
4 

£©C- tiM£4. B8(CjnLfc3>f>-9-*i«t>»B& 
©K5|M>C-taM£i&c^»Tit«T*. SliJSSMC© 
RWSitli. 1 ©<* 5 {c^lWU»^^i*r4* 6 
h*©r, £i&«MC©Ktt«*#»*C4rarfrfc 
(.». toW*#*ffi£TSt 4 «<:.*-, 

C©Bf IfflSCfttJSfiSf 5 * U-i^ a >T* C 4 tt*JI*r 
**. 4?Cr. JM* 1 K*l»T. 4>K* + y7©7 
47*4 A rq 4. HffiHteS*R5 4*«S£l,. ft* 
©C - 1 M!£©teSr»6ftfc£fiS8*C©1(nJtMBC 
(to) fcffiOT. 8SC©BMS<k*ftMKft£,fco 
T«*stfcH ore. r«c*». 2 zotmitdts 

©c-ti»t«Br*»{c». i K«fb>Ttuui 

©$«Cox©ftb»HC. IftlMll 0 2 4a>r>^22 

0 4©£fiS***ttfflT£. 

[ 0 0 1 3 3 H 2 li. nSS¥W(*«:o( ( »-C±K©ttOi' 

*4. H2fcJs(,>T. J:*(c*4 2*©»litt3>5 : > 
1^2 2 0 ttttt fck*te<DC - t «lttr* 5 . JMfcJCfc 
T4«H«**J5 0 0~7 0 0»T*S. Ttffc* 
42*©fti»tt3>7 : >^2 2 0<r»Wfcl8d©C- t 

ffltar*^. *J3£{csr*a?(yitt»sji o o~ i 5 0#r 

*4. COJr^tC^ 3^f >^2 2 0*:SW4C4«CJ: 

•o r c - 1 #fi£(cBr mmtmi / b ksmis 4i«. 

<t*s. a^f'^Z 2 0*»wyt»^©^-f7^«liV 
bias (= - 1 2 V. - 1 8 V) I*. +ft<mimWk\j 
fc» (ffjl 5 0#?ft) {C*>t,»T*»* 1 0 osb»k:*>^ 
5SE*». ^I'f^VtmWG (H8 (A) ) ©^<-< 
7X«£( = -2V, -3V) 4«L<«i:iJ:^{CHE 
l/ft:. ±il$L.fei , >*C. C©^5aU-i/9>rtt^» 
* ♦ y 7©5 ^ 7 * A A t q0teBtt*<5Sl/tC>S© 
r. 3>7*>'y2 2 0Aia!>*tfl^©fl»»7-Y-?jr^A 

r>-y2 2 OiiKWfcll^tCC - tfttt©«!l5£B*IHjWJfi 
<<tSK». COJ:^<t)SB?!M©j|W3ete*A»6fe. 1S£*4 

[00143 3>f r >^*»w4C4{c«t-,r«isB*m 

XUjaifl3*a5as»^©J:^%4©4«S3t;4. _ti4 
Lfe«fc!><c. 3>-f>^2 2 0 *»W)ffc»§{c«»M{c 
4dWl 0 0til#K.&frZ>'<<tTZXE>k. 3>7 C ^'9- 
k«^©/< -fT*«E49L<fc£J; J 5 ICi83£ L r 

n$^r(i. fj§^s« l o l tmt* l o 2 ©^BifcB 
«3h4iJ>»*ty7©*t3:^4fc|Sll;r*<s. a> 

Xf- y y^(c«^3-tf^iEa (B|2OB»M0. DO 8 
(C) ©t»Wt0 ) 4C*t*aa2J10JAiW$©ft<C» 
4. H2©B4|IB0{C*»C»r. s^fL/^jjJjRu^tctt 

i o i cc^*>s-"f>f rxvmm- 2 . 7 V 



2005$ 3fl 7B 2imn S. YAMAMOTO OSAKA 



NO. 0154 P. 9/14 



5 

a^f^ihwjbaw&icu. m&m i o i 

[00 15] B. WKD*«W 

tc&&ifr<T<?-5?Vi>Z. a>?«>?2 204LT 

7><Va» fcfflo, *©g«l*25. 9pFlCKE 
Lfc. E 3 OOTT«. Ift 1 8 0 - 2 5 0 #T«JBM|*T 

*i*Jl/3K:J§Wi*ivCl,»*. E3©i<7-7>!»*>l,*>ig> 

i-firqtLTl. 3ras e c it,^ffl*JW6h/fc. 
C©«fitt. J: 0 *» S»IS/cffl4 atifS) C T 

[0 018144a, 3^1"s?2 2 0 4LTIixT/<'J 

a >? 5 >^2 2 0 4 br«aa«^©||m«JK*dl: a 
t,»t>©#tf*u». 
too 1 7] c. Kzomm 
184(1 ccaia^afflL/tc- t*jffi^cttffl-r4 
ffi©«jffi***mBiras. S4 (a) (cfeur. is 

ttBSl 0 2 ©££(<: ^y^d air «r^C-T««62 0 1 
tffffcSftTfcO. C©*ffi2 0 1 4*««:»BB«Daai 

2 1 0£©M{CHffl«j&afcStr/iY7X«E»SEniin3 
ft*. 

[00 1 8] E4 <B).t*. H4 (A) ©»£©I«IIB 
BKrwL'Ct,"*. HI (B) 

H&©a>?>-*©S«Cc + ^©igMCalr (CB 
#ft*/efc©4i5ii;r«>£. ffcbt,. B4 (A) «t* 

W**>5-7 , dair (*BI1 (A) {C*»lt4a>7*>i>-2 
2 0i[3ID«:«l*^f i. 

[0 0 1 0] E5tt. H4 (A) KmTm&nmiLl 

^Eir*i. eo*8MM£*MU. B!Sfcl4. BIS 
6l©T»K»BSftfc0E*7i>?.»x-jr2 4 > E* 
7 * f » x - * 2 <D S «>(CTWK:R« 3 HtcmiS 3 4 * 

»#3©-^©»aBJC(tGaA 1 As U- 



C4) 1WFB- 1 1 229 1 

6 

[002 0] ^'JXA4©J8Bi4a« > ^fc-Jxni 

0 0 4:tt»-r*IW^7©*H <Wtt*H (xy¥ 
EB) ) 4^fCCRiE3iiri,»4. ^»JXi»4©Kll4 a 

7"DXA4©T:£K:(i. ^t'^'Gt/l-LTJNIi^^x 
/M 0 0*J«W'fe7±tt:»Hf3tir*$9. ^iSft'Jrx^ 

1 0 0©Sffil 0 0 &ifi?<)XJ*4<DfflB4 ataa^F 

10 tt. 1SM¥4- 1 322 36^&tt(cWi43tiri,»*J; 
7VXA4©*ffi4aT£JKM3ft.&lx-if)fe© 

f/dair ©ffl*jfJ£LTl>*.. 
[0 02 1 3 E*7* *-aX-*2<C(i(i«ll»»ff 1 
l**«tt?ftT*»). ffijRjtlBPKiK 1 10>e,iJ*iE>hS 

«E«:t6i;r{R#3*z^ienc»it3i*4. a#-fe>t>- 

6KttjSWWeai 2#««3iv «JEfli*fli2 0 1 4 
&M*W)W^7{ctt^>t-dr>xy-« i 3*1* ti 
^h«R3<lTt»S. -Of- 1 3«, j|pj 
20 5effl«tt2 0 1 4l4*f#7 4<DIH©afi&g*£SMST4 

tsw-c**. anNaon 1 1 124-0 

f-^>^^->l 3«. r 3>rD-7l 4(C« 

4. fcfc. *X ra>rO-7 1 441/CI*. WAtfA 
-V7^a>t'a-**JfflU6ti4. 
CO 022] 196(1 E5©KH£ffll,>Tn5i**tt© 
C - t »fl£*f? «t -3 fclSJRfcjnT ^-577*4. C C r 

30 4*J. «ffi2 0 1 4*W«c->x/x 1 0 0 4©IW<D 

*t ^^dair (*3 5 0 nmfCttSSrtfc. 
(*. W3 0~4 0)y)TaPJ!£A'J*7LT*i»). H9(Cmr 
^©ilfJSlteftJCib^-CifJEBSrtB^ 1/2 0 (Cffl«3 

l>. 0H»++y7©7^7>^ATq 4LT 1. 2ms 
e c 4^£a&tt*WW&hfc. 
[0 02 3] D. 5E^W 

tt.*». C©*W(iJLi2JHtt[W(c|t8^h5<><DT(i<{< < 
jSUflL<cl»f5H(c*it,>ra^©M|i»(c*il>r 
40 *Wl-r€»C4*inI* H r*r). «AtfiX05J:9ri*Ji5feiil 

[0 02 4] (1) B7 (A) K/STi^c, Stt2 0 
10T«iB(C«|i||2 3 0*:Ji5)«Lft:ib©?:l»fllO > C 
tltia 7 ( B ) ICjjk-f J: ^ (C*i»»©tt«I| 1 0 2 ©± 
»Cj¥l/oi?SC4(C.fcf? 1 HI (A)*»J:^ia4 (A) 
49fflB<cfltRS*»)j)ir€>«l;9(cLT<>i:l>. C©i?(c 
f tid MMR2 3 Otf »©«ffi2 0 1 **W*W«ir(C 
» 1/ 4 «» T J; I >©TiJS©lifl|*JBiHT* 0 . ft 

*(*4i/Tj:oxiB*BBraij3er4c4«<-c»54 

50 tO*IJM(3W*4. 



20 05$ 3JI 7B S. YAMAMOTO OSAKA 



NO. 0154 P. 10/14 



C5) 



m¥6- 1 1 2 29 1 



[0025] * 

[0 2] »fli/S » U-i/a^r»6hfcC- t 

[H3] HlO«(aS*fflt»rC-tiMS*?T<c-)fctta io 

[ IS 4 ] C ©»W*fflffl 0 /tffi©*«*mT«3:BI. 
[BIS] B4{twT*ifc**5Hl,-j-oC- t*JE*tftt 

[H6] H4©«lfi!i;«:ffll»rC- tans=feffft-,/t»s* 

[EB7 3 c©»?8*»fflL/cS6.tt:ft«OWflJ{^T«ft 
B. 

[E9] ffi*©C- t»J£lcJ:i3rafchfcte**7nTy 20 

77. 

1 -ISSfc 

2-JI*7*?ai-4r * 



3- SM? 

4- -7-';xa 

4 a-JSffi 
8 

7 •■•*»«? 

1 1 -lft*OTP«ll 

1 2 -ttSMEft 

l 4-*/U=»>ho~* 

1 0 0 -5x a 

1 0 1 -¥i§*SC 
1 0 2 -MUM 

2 0 0, 2 0 1. 2 1 0-W& 
22 0-3>f>t 

ttlftR (BtftK) 

MIUt©8tt 



230 
Cair 
Cc 
C<J 
Cox 
C 

d air 



Vblas-'WTMIE 



[Bin 



[04] 



(A) 



I/- 220 

JZ 200 



^—102 
101 



100 Cox 



210 



Cd 



(A) 



ml 



201 



*7 

210 



(B> ^ 

1021 -I 
^100 _ 

7p 



FIIMI , 
101 J 



Cair 
Cox 
Cd 



10 I 



[H93 



50 



Vbiaa»-2V 

Vbia»--3v 



30 



20 




too 



200 300 



400 



500 100 



20 05$ 3fi 7B 2W\M S. YAMAMOTO OSAKA 



NO. 0154 P. 11/14 



(6) 



1 12 291 



(pM 
CO 



Cox o 290pF 
Cc = 25.9pF 

Nd = 3.6xitfW 

S r 0.03cfn/sec 
Tg. o 1.3msec 




Vblas«-l2V 

Vbiaa =-1BV 



100 



200 



300 400 



500 



20 



15 



10 



[193] 

C- i MM (Hi (a) ) 



Vbiasp-W 




■ VbiAss-IBV 




^ - ^ ~ — 






2B0pF 


Cc = 


25.9pF 


i . i l_ 





SO 



100 150 



200 



250 



[08] 



[B7] 



up) 

SO I — 



C- 1 



IS 



10 



Vbi*s-~20V 

• Vbld6a-30V 

dalv s 350 nm 
Calr «= !6.6pF 
Cok . 227 pF 



50 100 



1SQ 
!(«» 




(B) 



200 SHD 



201 
Z30 



-102 
-101 



210 



20 0 5* 3J] 7B 20M8fl 



S. YAMAMOTO OSAKA 



(7) 



NO. 0154 P. 12/14 

«M¥B- 1 12 291 



[H5] 




2005$ 3J! 78 2 08|38j) 



S. YAMAMOTO OSAKA 



NO. 01 54 P. 13/14 

fcM¥6- 1 12281 



[1818] 




0 to tl 



